Adhesion molecules play an important part in leucocyte transendothelial migration and thus may provide a useful marker of surface expression at inflammatory sites. In 20 patients with Henoch-
Leucocytes are prominent in the vascular inflammation of vasculitic syndromes like polyarteritis nodosa, Kawasaki disease, Wegener's granulomatosis, and Henoch-Schonlein purpura. The upregulation and enhanced expression of cytokine inducible cell surface adhesion molecules on polymorphonuclear leucocytes and on the normally non-adhesive vascular endothelium leads to the adherence of inflammatory cells to the vessel wall, their activation, and subsequent extravasation. The adhesion of leucocytes to endothelium and their transmigration across endothelium is dependent on cell adhesion molecules including intercellular adhesion molecule 1 (ICAM-1), vascular cell adhesion molecule 1 (VCAM-1), and E-selectin.1 ICAM-1 is constitutively expressed on both endothelial and circulating cells including leucocytes and is upregulated by immune activation and inflammation. E-selectin is found only on activated endothelium and binds to granulocytes, monocytes, and some memory T cells.2 3E-selectin appears to be a more specific marker of endothelial cell activation, being produced by activated endothelium. Raised concentrations of soluble forms of ICAM-1, VCAM-1, and E-selectin have been found in the sera of patients with a variety of disorders including Wegener's granulomatosis, systemic lupus erythematosus, Kawasaki disease, and chronic inflammatory liver disease. "7 High circulating concentrations of von Willebrand factor (vWF) have been also proposed as a marker for endothelial cell damage. Henoch-Schonlein purpura is the most common vasculitis syndrome of childhood and is also described as leucocytoclastic vasculitis. Clinical symptoms are characterised by abdominal pain, rash, arthralgia, and haematuria. The exact cause of Henoch-Schonlein purpura is unknown and several theories concerning the pathogenesis have been proposed. Circulating immune complexes containing IgA are detected in the serum of patients as well as immune complexes containing C3 and IgA are also found in the skin, intestines, and kidneys.1
These findings support the view that Henoch-Schonlein purpura is mediated by immune complexes. In recent years, there has been an increased number of studies characterising a spectrum of antineutrophil cytoplasmic antibodies (ANCA) associated with systemic vasculitis syndromes. The role of ANCA in the pathogenesis of Henoch-Sch6nlein purpura and IgA nephropathy was suggested in one study, however recent studies did not confirm these findings.""-6
The present study was designed to assess whether increased concentrations of circulating ICAM-1, E-selectin, and vWF are present in patients with Henoch-Schonlein purpura when compared with healthy children. Furthermore, we aimed to determine whether Soylemezoglu, Sultan, Gursel, Buyan, Hasanoglu 
Results
In the patients with active and inactive Henoch-Schonlein purpura mean circulating ICAM-1 concentrations were found to be 432 (35.2) ng/ml and 295 (27) ng/ml respectively (see fig 1) . Serum tein, and vWF did not differ significantly in these subgroups. Between all these parameters there was a significant correlation between C reactive protein and vWF (p<0.05). No correlation was found between ICAM-1, E-selectin, and C reactive protein and there was also no correlation between adhesion molecules and vWF.
Serum blood urea nitrogen and creatinine were all within normal limits in the patient and control groups.
Discussion
We found increased concentrations (> 400 ng/ml) of circulating ICAM-1 in 45% of the patients with active Henoch-Schonlein purpura. Although the serum ICAM-1 concentrations in this group differed significantly compared with patients with inactive disease, it did not differ significantly when compared with the control group. We found the highest concentrations of ICAM-1 in three patients (699 ng/ml, 688 ng/ml, and 580 ng/ml) who had renal involvement with haematuria and/or proteinuria. On the other hand the highest ICAM-1 concentration (700 ng/ml) was found in a patient who had severe purpura without renal involvement. We did not find increased E-selectin concentrations in either of the patient groups.
In different forms of vasculitis such as systemic lupus erythematosus, Wegener's granulomatosis, Kawasaki disease, and microscopic polyarteritis increased serum concentrations of circulating ICAM-1 and or E-selectin were reported.7 18 Circulating ICAM-1 was initially expected to be a promising inflammatory activity in different diseases. Although ICAM-1 is widely distributed, E-selectin is specific to endothelial cells and only minimally expressed in the resting state. ' 
There are conflicting reports regarding serum ICAM-1 concentrations in vasculitic syndromes. John et al concluded that circulating ICAM-1 concentrations are not useful to define disease activity to indicate a clinical relapse in vasculitis or as a guideline for immunosuppressive treatment. 22 Janssen et al also reported that soluble (s) ICAM-1 and E-selectin concentrations did not reflect the disease activity in either systemic lupus erythematosus or vasculitis.2" Circulating adhesion molecules were found to be higher in normal children than in adults and Nash et al showed that sE-selectin, sICAM-1, and sVCAM-1 all fell significantly over the age range in normal children.24 This study highlighted the need for the age matched controls, and the data from our study confirm these findings.
E-selectin is found only on activated endothelium in contrast to other adhesion molecules and can be detected in the blood as a soluble form, shed from the cell membrane, and could be used as an index of severity of vasculitis in inflammatory diseases. In the present study E-selectin concentrations did not differ significantly in the three groups and the data did not suggest E-selectin as a good parameter in Henoch-Schonlein purpura. Various circulating E-selectin concentrations have been reported in different forms of vasculitic syndromes. Nash et al found high circulating E-selectin and ICAM-1 concentrations in Kawasaki disease and they also reported increased vWF in these patients."8 Kim and Lee found higher concentrations of E-selectin in Kawasaki disease but not in patients with Henoch-Sch6nlein purpura." Voskuyl et al found increased concentrations of circulating ICAM-1 and ICAM-3 but not E-selectin in patients with rheumatoid vasculitis.26 Some of these studies supported our findings and suggested that circulating adhesion molecule expression is more prominent in the medium sized vasculitis. Bradley et al demonstrated increased expression of ICAM-1 and E-selectin in the skin biopsy specimens of vasculitis patients of different forms including Henoch-Schonlein purpura and neutrophil infiltration was only found in the presence of E-selectin. Expression of E-selectin was thought to persist in the skin and act as a homing receptor for neutrophils and lymphocytes. 27 We found higher concentrations of vWF in the acute phase of the disease that was significantly different from the inactive disease and control groups and correlated well with the high C reactive protein. Sixteen of 20 patients had increased concentrations of vWF in the active phase. The other four patients who had normal concentrations of vWF had no signs of systemic involvement and a mild form of vasculitis was restricted to the skin. vWF is an adhesive multimeric glycoprotein synthesised by megakaryocytes and endothelial cells isolated from large and small veins, capillaries, the aorta, and arteries.28 29 Nash et al reported high concentrations of vWF in febrile patients with infectious disease and they suggested high vWF were mainly due to the acute phase reaction. '8 In the present study we did not have another control group with febrile children to compare with the patient group. In recent years various authors have reported an increase of vWF in the plasma of different vasculitic syndromes.9 3 Increased vWF concentrations are regarded as a reliable index of vascular damage and high concentrations of vWF have been proposed to be a specific marker for endothelial damage. 3' 32 In conclusion, we have shown that plasma vWF antigen concentration increased in children with active Henoch-Schonlein purpura and these raised values most likely reflect increased amounts of vWF. However vWF concentrations are an indirect measurement of the endothelial cell damage; high concentrations can therefore reflect the activation or damage. The study indicated the importance of monitoring vWF concentrations as a useful marker of the severity of vasculitis. Our data also revealed that although some patients may have high concentrations of ICAM-1, monitoring of circulating ICAM-1 and E-selectin is not as useful as vWF in indicating disease activity and severity in Henoch-Schonlein purpura. Detection of adhesion molecules in the damaged vessels may shed light on the pathogenesis of the disease.
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